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Background: Up to 50% of patients undergoing diagnostic angiography for suspected coronary artery disease have unobstructed coronaries. In 
these patients abnormal coronary vasomotion represents an alternative explanation for the patient’s symptoms. However, provocation tests using 
intracoronary acetylcholine are rarely performed in clinical routine in the US and Europe. In this study we evaluated the clinical usefulness and safety 
of intracoronary acetylcholine provocation testing (ACH-test) in patients with anginal symptoms and unobstructed coronaries.
Methods: From September 2007 - June 2010, a total of 1000 consecutive patients (429 men, mean age 62±12years) who underwent diagnostic 
angiography and were found to have unobstructed coronaries (no stenosis ≥50%) were enrolled. The ACH-test for detection of coronary spasm was 
performed directly after angiography according to a standardized protocol. Four-hundred patients (40%) complained angina at rest, 243 (24%) 
exertional angina, 257 (26%) a combination of effort and rest angina, and 100 patients (10%) had other symptoms.
Results: The overall frequency of epicardial spasm (>75% diameter reduction with angina and ischemic ECG shifts) was 32.4% and of 
microvascular spasm (angina and ischemic ECG shifts without epicardial spasm) 23.6%. Patients with epicardial spasm were more often male 
and had resting angina whereas microvascular spasm was more prevalent among women with effort-induced symptoms (p<0.01, respectively). 
Epicardial spasm was most often diffuse and located in the distal coronary segments (p<0.01). No fatal or irreversible non-fatal complications were 
observed. However, 10 patients (1%) suffered from minor complications including non-sustained ventricular tachycardia (n=2), fast paroxysmal atrial 
fibrillation (n=1), symptomatic bradycardia (n=6), and catheter induced spasm (n=1).
Conclusions: We found epicardial or microvascular coronary spasm in more than 50% of patients with anginal symptoms and unobstructed 
coronary arteries as an explanation for their symptoms. Intracoronary acetylcholine provocation testing is a safe technique and thus clinically useful 
for the detection of coronary spasm.
